SODIUM RETENTION IN EXPERIMENTALLY INDUCED ACUTE, UNILATERAL PYELONEPHRITIS by Nenov, D.
SODIUM RETENTION IN EXPERIMENTALLY INDUCED 
ACUTE, UNILATERAL PYELONEPHRITIS
D. Nenov
It is known that pyelonephritis in man is accompanied by hypertension 
in some cases, whereas it runs an independent course in others. Some auth­
ors established hypertension in experimental pyelonephritis (Heptinstall 
(11,12), Spitznagel and Schroeder (19), whereas others did not (Shapiro (18), 
Guse and Kalmanson (8). The underlying causes have not been hitherto 
elucidated There are even authors as E. Bell (cited by 18) who deny the et'o- 
logical relationship between hypertension and pyelonephritis, considering 
them merely concomitant diseases.
The substantial number of undoubtful pyelonephritis cases with hyper­
tension reported in literature in which the latter condition was permanently 
cured following definitive treatment (mainly by nephrectomy in unilateral' 
pyelonephritis) of the pyelonephritis (1, 4, 17) makes us believe that there 
exists causal relationship between pyelonephritis and hypertension.
What causes the hypertension in pyelonephritis? In all likelihood, the 
cause is a complex one: along with hereditary predisposition, endocrine fac­
tors, involvement of the renal artery and its branches, the changed sodium 
metabolism too plays an essential role.
Well known is the important role attributed to sodium insofar etiopa- 
thogenesis of various forms of hypertension are concerned. Yet earlier inves­
tigators did establish a favourable influence on hypertension, exerted by the 
salt-free regimen. Tobian and other authors (20, 21, 14) found out an in­
crease of sodium in the vascular walls a n i  other organs in hypertension. It 
has been furthermore established that the latter finding brings about an 
enhancement of blood vessels’ sensibility towards the action of the pressor 
substances (7, 13). The renin-angiotensin-aldosterone system, considered as 
one of the main pressors, also accounts for sodium retention as a final ef­
fect.
Some authors have succeeded in inducing experimental hypertension 
merely through application of high-salt-content diets (16) whereas some 
types of experimental hypertension (with DOCA application, after adrenal 
regeneration) were produced by obligatory, simultaneous sodium chloride 
administration (15).
Traeger and Francois (22) established in regards to sodium metabolism 
three distinct types of pyelonephritis in humans; one — with NaCI loss, a 
second one — with loss susceptibility and a third one — without sodium loss. 
It is well known that during the chronic stage of pyelonephritis a NaCI loss 
takes place (2,5) whereas in certain brain lesions, the co-called “ Sodium loo­
sing nephritis”  was also described (2). A similar tendency for enhanced natriu- 
resis is established also in hypertensive conditions and, it should be added 
that some of the differential diagnostical tests are based on it (24)
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Heretofore, the state of sodium metabolism in acute pyelonephritis has 
by no means been clarified and hence, we confronted the task of investi­
gating the sodium balance in experimentally induced, unilateral, acute pye­
lonephritis.
Material and Method
Investigations were performed on a serits comprising 40 white female 
rats, breed Wistar, weighing from 200 to 240 gr, divided in two groups, 
each of 20 rats: the first with pyelonephritis and the second controls. 
The rats were placed in specially designed, individual metabolite cages,pro­
viding for the separation of urine from feces (Figs. 1 and 2), in a room with 
constant temperature and humidity, where, following one-day-long enviro- 
mentai adaptation, the sodium quantity received and excreted via the urine 
was measured daily, over a period of three days. The urine was col lected in pa- 
raffinjt.nd at the end cf the three-day period, the cages were washed and cleansed 
w'ith bi-dislilled w'aier with duely estimated sodium content. The rats were
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Fig. 1
allowed to drink water ad lib'tum. The food consisted of specially prepared, 
free of sodium casein (with minimal sodium content — 0 13 m Eq per 1 
gr, measured on flame photometer after burning with nitrous acid). Lard, 
sugar, vitamins and a determined sodium quantity were also supplemented.
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Fig. 2
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One kilogram food was composed of: 250 gr free of sodium casein, 250 gi 
lard (tallow), 12 gr СаС1г, 15 gr CaC03, 8 gr Na2HP04. 12 H20, 0.08 gr KJ 
two ampules vitamin B-complex and the remaining quantity up to 1 kg — 
sugar. One gram of this food contained 0.0711 m EqNa. The sodium was 
administered with the food since the rats were able to regulate better its 
metabolism in this way than if given with the drinking water (6).
The urine and wash water were passed through free of sodium filter and 
their sodium content was investigated on flame photometer (Zeiss type). 
The sodium retention was calculated by the difference between the quantity 
received with the food and the quantity excreted with the urine sodium. 
Thereafter, the rats of the first group underwent treatment for inducing 
experimental pyelonephritis after the method as modified by Lepper (ci­
ted by 4) — access through lumbotomy was gained to the left ureter which 
was temporarily ligated. On the following day 1 ml bacterial suspension 
of nephropathogeni strain E. Coli — type 026 (9, 10) * was inoculated into 
the tail vein; it contained approximately 5 .107 bacteria (the precise culture 
quantity was 4.2 x  107). Six hours after the inoculaltion the temporary 
ligature was removed. The control group was subjected to identical opera­
tions and manipulations but without ureteral ligature. In the subsequent 
two time-periods, each of 3 days, the sodium balance was determined daily 
as preoperatively. Prior to and at the end of the experiment the blood pre­
ssure of the rats was measured after the bloodless rheoplethysmographic 
method of Vanecek and Trcka (23). Finally the rats underwent laparotomy 
under ether anesthesia and thereupon 0.5 ml indigo carmine was injected 
(“ Spofa” ) into the vena cava inferior with the purpose to inspect the ure­
ters for eventual stain emission from the two kidneys. Next the kidneys 
were immerged into 10°6 formalin solution and accordingly prepared for 
histologic investigations.
Results and Discussion
Eight rats from the pyelonephritis group and eight rats from the control 
group were selected at random for the final reckonings. Only rats with histo 
logically proved pyelonephritis (in most of the cases it was macroscopically 
visible) and with functioning pyelonephritic kidney were included in the 
first group. The animals dying in the course of the experiment from septi­
cemia, ether narcosis, hemorrhages and the like were neither included. The 
results were subjected to statistical elaboration after the method of varia 
tion analysis.
Table 1 demonstrates that after sustaining pyelonephritis, the rats re­
tain a greater sodium quantity than the animals of the control group, in 
the average 0 .1325±0.0701 m Eq. Na per 24 hours, estimated per 100 grams 
body weight during the first 3 days of pyelonephritis, and 0.2059±0.0583 m 
Eq. Na per 24 hours in the subsequent 3-day period, with statistical relia 
bility higher than that of the control group — respectively 0.0518±0.0574 m 
Eq. Na for 24 hours and 0.1202±0.0712 m Eq. Na for 24 hours. The diffe-
* We wish to thank ю  1. Brod and V. Prat from the Institute for Cardio-Vascu- 
lar Research in Prague and to M. Hatala from the Institute of Clinical and Experi­
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rences just referred to are clearly illustrated in figs. 3 and 4 where the so­
dium received and excreted by an individual rat with pyelonephritis and 
by a control rat as well is presented. The lower postoperative sodium values 
in both groups as compared to preoperative values might be explained with 
the reduced apetite of the animals consequent to surgery and concurrent 
septicemia. In table 2 the blood pressure is shown of both groups of rats 
prior to and after the experiment, which was not increased.
The intimate mechanism o f the sodium retention established in experi­
mentally indiced, acute, unilateral pyelonephritis is unknown. Neither 
is its bearing known on the development of the clinical picture of induced 
pyelonephritis in evolution which will be subject to further investigations
Inference
I Evidence is submitted for sodium retention in experimentally indu­
ced acute, unilateral pyelonephritis in rats.
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ЗАДЕРЖКА НАТРИЯ ПРИ ОСТРОМ 
ОДНОСТОРОННЕМ ЗКСПЕРИ МЕНТАЛЬНОМ ПИЕЛОНЕФРИТЕ
Дим. Ненов 
Р Е З Ю М Е
В особнх индивидуальньгх метаболитннх клетках исследованм прием 
и вьаделение натрия у крнс с зкспериментальньш острьш одностороннем 
пиелонефритом, вмзванньш путем временной перевязки мочеточника и 
внутривенной инокуляции нефропатогенного штамма. Е. coli — типа 
026. Установлено наличие статистически достоверной задержки натрия 
при остром одностороннем зкспериментальном пиелонефрите у крие.
*
